Therapeutic immunization and local low-dose tumor irradiation, a reinforcing combination.
Therapeutic cancer vaccines show promise in preclinical studies, yet their clinical efficacy is limited. Increased recruitment of immune cells into tumors and suppression of the immune suppressive tumor environment are critical components toward effective cancer immunotherapies. Here, we report how local low-dose irradiation, alone or with a therapeutic immunization based on Semliki Forest virus (SFV) against human papillomavirus (HPV)-related cancer, influences these immune mechanisms. We first demonstrated that immunization with SFVeE6,7 or SFVeOVA, replicon particles expressing either HPV16 E6/E7 or ovalbumin, resulted in an antigen-specific migration of CD8+ T cells into HPV- and OVA-specific tumors. Local low-dose tumor irradiation alone resulted in a 2-fold increase of intratumoral CD8+ T cells. When 14 Gy irradiation was combined with immunization, intratumoral numbers of CD8+ T cells increased 10-fold and the number of CD8+ T cells specific for the E7- epitope increased more than 20-fold. Irradiation alone however also increased the number of intratumoral myeloid-derived suppressor cells (MDSCs) 3.5-fold. Importantly, this number did not further increase when combined with immunization. As a result, the ratio of antigen-specific CD8+ T cells and MDSCs in tumors increased up to 85-fold compared to the control. We furthermore demonstrated that following irradiation CCR2 and CCL2, CXCR6 and CCL16, chemokines and ligands involved in tumor homing of immune cells, were significantly up regulated. This study demonstrates that local low-dose tumor irradiation influences the intratumoral immune population induced by SFVeE6,7 immunization by a strong increase in the ratio of antitumoral to immune suppressive cells, thus changing the intratumoral immune balance in favor of antitumor activity.